Positron emission tomography measures of benzodiazepine binding in Alzheimer's disease.
To evaluate the integrity of neurons and neuropil in metabolically affected association cortices of patients with Alzheimer's disease by measuring central benzodiazepine binding sites with the use of positron emission tomography. In patients with Alzheimer's disease, we determined the cerebral distribution of flumazenil tagged with carbon 11 ([11C]flumazenil), a ligand that binds to the gamma-aminobutyric acid A (GABAA) receptor complex, and the distribution of fludeoxyglucose tagged with fluorine 18 fludeoxyglucose F 18), a measure of local cerebral glucose metabolism. Tracer kinetic analysis was applied to quantify data in regions of interest. These data were compared with those of normal control subjects. Patients with probable Alzheimer's disease ([11C]flumazenil, n = 13; fludeoxyglucose F 18, n = 11) and normal elderly control subjects ([11C]flumazenil, n = 6; fludeoxyglucose F 18, n = 10). Significant decreases of the [11C]flumazenil transport rate were found in hypometabolic parietal and temporal association cortices, but [11C]flumazenil binding was not significantly decreased. When measured in living patients, association cortical benzodiazepine binding sites are relatively preserved, suggesting structurally intact cortical neuropil underlying the glucose hypometabolism identified in Alzheimer's disease.